* 


Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


i     OREGON  / 

I  WASHINGTON 

Macific 

INIoRTH 

West 

FOREST  AND  RANGE 
EXPERIMENT  STATION 

•  •  USDA  FOREST  SERVICE  RESEARCH  NOTE] 

PNW-147 


April  1971 


VOLUME  TABLES  AND  EQUATIONS 
FOR  WHITE  SPRUCE,  BALSAM  POPLAR,  AND  PAPER  BIRCH 
OF  THE  KUSKOKWIM  RIVER  VALLEY,  ALASKA 

by 

RONALD  M.  DIPPOLD,  Associate  Photoqrammetrist 
and 

WILBUR  A.  FARR,  Mensurationist- 


Institute  of  Northern  Forestry 


PSW  FOREST  AND  RANGE 

EXPERIMENT  STATION 


SEP  1  1971 
STATION  LIBRARY  COPY 


ABSTRACT 

Volume  tables  and  equations  were  derived 
from  a  sample  of  trees  from  the  Kuskokwim  River 
valley.     Cubic- foot  tables  were  developed  for 
white  spruce 3  paper  birch,  and  balsam  poplar. 
Board- foot  tables 3  International  1/4-inch  and 
Scribner  rules s  were  prepared  for  white  spruce. 
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INTRODUCTION 


Analysis  of  data  obtained  during  a  preliminary  timber  recon- 
naissance in  the  Kuskokwim  River  valley  in  1966  indicated  the  volume 
equations  developed  by  Haack—    for  interior  Alaska  did  not  apply  to 
this  area.    Therefore,    in  1967,  when  an  inventory  was  made  of  the 
forest  resources  along  the  Kuskokwim  River,  295  trees  were  felled 
and  measured  so  that  volume  equations  and  tables  could  be  developed. 
Volume  equations  and  tables  derived  from  these  measurements  are 
presented  here. 

The  species   sampled  were  white  spruce  (Picea  glccuaa  (Moench) 
Voss),   balsam  poplar  (Populus  balsamifeva  L.),   and  paper  birch 
{Betuta  papyvif era  Marsh.).  Sample  trees  were  selected  by  extending 
the   standard  forest  inventory  10-point  cluster  —  ''  to  an  11th  point. 
Commercial  forest  land  and  operable  noncommercial  forest  land  were 
sampled.  ~1' 

Up  to  three  trees  5-inch  diameter  breast  high.  (d.  b.  h.  )  or  larger 
were  systematically  selected  per  point.  Cull  and  obviously  deformed 
trees  were  not  included  in  the  sample 

The  sample  trees  were  felled  and  rr^easured  using  procedures 
similar  to  those  described  by  Haack.  —    Diameter  outside  bark  and 
double  bark  thickness  were  recorded  at  the  1-foot  stump,    d.  b.  h.  , 
9.15  feet  on  the  bole,    and  then  at  8.15-foot  intervals  to  a  4.0-inch 
diameter  outside  bark.    Measurements  were  also  taken  where  there 
were  pronounced  changes  in  diameter  such  as  at  forks.    For  spruce 
sawtimber  trees,    9-inch  d.  b.  h.    or  larger,    and  hardwood  species, 
11 -inch  d.  b.h.  or  larger,     measurements  were  also  taken  at  the 
minimum  saw-log  diameter,    7-inch  and  9-inch  diameter  outside 
bark,  respectively. 


—    Paul  M.    Haack,    Jr.    Volume  tables  for  trees  of  interior 
Alaska.    Juneau,    USDA  Forest  Serv.  Res.  Note  NOR- 5,  1 1  p.  ,  1  963. 

2  / 

—  USDA  Forest  Service,    FSH  4813.  1  Forest  Survey  Handbook, 
p.  42.  9--1,  March  1967. 

3  / 

—  Sites  capable  of  producing  at  least  20  cubic  feet  per  acre  per 
year  are  classified  as  commercial  forest  land  by  Forest  Survey,  and 
sites  producing  less,  noncommercial.    Noncommercial  sites  presently 
supporting  800  or  more  cubic  feet  per  acre  are  considered  operable 

noncomme  rcial. 

4  / 

—  Paul  M.  Haack.    Compilation  of  tree  measurement  data  by 
hand  or  computer.    Juneau,  USDA  Forest  Serv.  Northern  Forest  Exp. 
Sta.  ,  17  p.  ,  1964. 
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Smalian's  formula  was  used  to  compute  cubic-foot  volume  to  a 
4-inch  diameter  outside  bark. 


International  1/4-inch  and  Scribner  rules  were  used  to  compute 

board-foot  volumes  for  white   spruce  sawtimber  trees  from  a  1-foot 

5  / 

stump  to  a  7.0-inch  diameter  outside  bark    for  16.  30-foot—  logs. 
Partial  logs  8.  15  feet  to  16.  30  feet  long  were  treated  as  full  logs. 
Partial  log  lengths   shorter  than  8.15  feet  were  given  zero  volume. 

These  same  log  rules  were  used  to  compute  board-foot  volumes 
for  birch  and  poplar  sawtimber  trees  from  a  1-foot  stump  to  a 
9.0-inch  diameter  outside  bark.    Because  the  sample  yielded  only  11 
birch  and  20  poplar  sawtimber  trees,    reliable  board-foot  volume 
equations  or  tables  could  not  be  developed.    Analysis  of  the  data, 
however,    indicated  paper  birch  in  the  Kuskokwim  River  valley  has 
less  volume  and  balsam  poplar  more  volume  for  a  given  diameter 
(D)  and  total  height  (H)  than  reported  by  Haack— '    for  the  interior  of 
Alaska  in  general. 

Regression  analysis  was  used  to  develop  the  volume  (V) 
equations.    Equations  tested  were: 

Weighted  combined  variable, 

V        bn     b,        b0  be 
+  —  +  —  +  -4+  b,  + 


2         2                               2       4  L 

D  H      D  H      BE         H          D  ZTtf 

Logarithmic  combined  variable, 

log  V  =  log  b0  +  b±  log  D2H  +  2?2  dog  D2H)2 


and  the  Schumacher  logarithmic  equation, 

log  V  =  log  bQ  +  b\  log  D  +  £>2  l°9  # 

Separate  formulas  were  developed  for  each  species,  location 
(upper  and  lower  Kuskokwim),  and  land  use   (commercial  and 
noncommercial  forest  land)  combination.   Subsequent  tests  using 
analysis  of  covariance  indicated  that  data  from  the  upper  and  lower 
Kuskokwim  and  from  commercial  and  noncommercial  forest  land 
could  be  pooled.  Analysis  of  covariance  also  indicated  that  cubic-foot 
volume  data  for  balsam  poplar  and  paper  birch  could  be  pooled. 


—  Includes  0.  3-foot  trim  allowance. 

—  ^  See  footnote  1  . 
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Relative  efficiency  of  weighted  combined  vs.    the  logarithmic 
regressions  was  determined  in  the  manner  suggested  by  Furnival.—  ^ 
In  all  cases,  the  weighted  combined  variable  equation  reduced  to  the 
form: 


D2H  D2H  4 

and  this  form  of  the  equation  proved  more  efficient  than  either  of  the 
logarithmic  equations,,  Schumacher's  logarithmic  equation  was  second 
best  in  all  cases, 

8  / 

The  basic  data  used  by  Haack  — '    to  develop  volume  tables  for 
interior  Alaska  were  compared  with  these  data  by  use  of  analysis  of 
covariance.    These  tests   showed  a  significant  difference  between 
equations  for  all  species-volume  combinations. 

DISCUSSION 

These  equations  and  tables  were  developed  for  and  used  with  the 
forest  inventory  of  the  Kuskokwim  River  valley.    They  may  prove 
superior  to  other  existing  tables  for  use  in  other  timber  stands  in 
western  Alaska  such  as  the  lower  Yukon,  Koyukuk,    and  Kobuk  River 
valleys,  but  no  tests  have  been  made  to  determine  this. 

The  equations  used  and  their  precision  are  given  in  footnote  1  of 
each  volume  table. 


7  / 

—  G.  M0  Furnival.   An  index   for  comparing  equations  used  in 
constructing  volume  tables.  Forest  ScL    7:  337-341,  1  961. 

—  See  footnote  1. 
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